Adenosine potentiates forskolin-induced delay of meiotic resumption by mouse denuded oocytes: evidence for an oocyte surface site of adenosine action.
Adenosine is present in the mouse follicular fluid and has been shown to interfere with oocyte maturation in vitro. To clarify the mechanism of adenosine action on meiotic arrest, we have characterized the synergistic action of this purine with forskolin on the meiotic resumption of mouse denuded oocytes. Forskolin delays meiotic resumption by approximately 1 hour; adenosine at concentrations ranging between 30-750 microM has no significant effect. Conversely, adenosine treatment together with forskolin produces a further delay in the resumption of meiosis. This adenosine effect is dose-dependent and mimicked by adenosine analogs like N6-phenylisopropyl adenosine (PIA), 2-chloroadensoine (2-CLA), 5'-N-ethylcarboxamide (NECA). Dipyridamole, which inhibits adenosine transport, does not prevent the meiosis-arresting synergistic effect of adenosine with forskolin. Adenosine causes a 50% increase of adenosine triphosphate (ATP) content in the oocyte. However, this increase is not directly responsible for the observed delay in oocyte maturation for the following reasons: (1) the dose response of inhibition of meiotic resumption does not correlate with the doses of adenosine producing an increase in ATP; (2) dipyridamole blocks the increase in intracellular ATP, but it has no effect on the adenosine inhibition of maturation; (3) adenosine analogs inhibit oocyte maturation but do not affect intracellular ATP levels. These results suggest that the synergism of adenosine with forskolin on meiotic arrest does not require uptake of the nucleoside nor its conversion to ATP and that the adenosine effects are exerted at the level of the oocyte plasma membrane.